Introduction
Following findings of various CT investigations, anatomists have studied several regions in brains of schizophrenics to analyse structural changes in defined regions. In the past, investigations revealed conspicuous pathomorphological findings in the frontal and temporal lobe, primarily in temporobasal regions. These anatomical abnormalities point increasingly towards areas of the hippocampus and parahippocampal regions as their centre. Controlled morphometric studies on whole brain serial sections of Vogt's collection revealed volume reductions of several subcortical nuclei (caudal part of the caudate nucleus and putamen, pallidum, amygdaloid nucleus) and hippocampal areas (hippocampus and parahippocampal gyrus) 1; later they suggested focal atrophies of pallidum internum, amygdaloid nucleus and parahippocampal areas 2 • 3 • In schizophrenic patients, the brains showed a reduced weight and a significant thinner cortex of the parahippocampal gyrus", With regard to the pathogenesis, these morphometric findings were only of gross hypothetical evidence. As in the interpretation of CT-scans, atrophies, shrinkage processes or parenchymatous changes originated perinatally or progressively during the course of the disease were suggested':", However, our studies of the cytoarchitecture reveal a definite involvement of two cortical limbic regions where a disturbance of normal migration might have occurred'r". These pathogenic results need the careful analysis of the cellular state in the different cortical layers of the hemisphere. Examining the cornu ammonis, evidence for migrational disturbances was also found". In several areas of the pyramidal cell band, particularly in the anterior and middle hippocampal regions, deviations of pyramidal cell orientation were demonstrated in various degrees. The investigators suggested a structural anomaly which develops during the embryogenesis of the nervous system. These slight deviations have not been found by other investigators. Stevens and Casanova reviewed the investigations ofthe local defined morphological abnormalities in schizophrenia in 1988 9 •
Material and methods
The brains of76 chronic schizophrenics were investigated histologically with 16 sex-and age-matched controls (27-78 years) . The maximal autolytic time was in all cases 24 h. Because of the macroscopic deviations, we decided to examine the hemisphere with the temporal lobe and rostral basal ganglia. Thus, the deciding level was the second coronal section through the base after the temporal pole. Here, one encounters the amygdaloid nucleus and the rostral parahippocampal gyrus with the entorhinal area. The lower half of the hemisphere was embedded in celloidin as this method was particularly suited for a careful preparation of the neurons and for the study of the cytoarchitecture. It reduces the shrinkage of the tissue and prevents the formation of artificial spaces, especially around neurons and capillaries.
The histological methods used were essentially the same as described in our previous study", Results Table 1 shows the definitions of the four subgroups. Of the 76 cases, 20 brains were normal with completely normal configuration and with normal sulci and gyri. The remaining 56 brains showed only small macroscopical abnormalities with definite deviations of the sulco-gyral pattern in the temporal lobe. Thirty cases with positive findings showed different laterality of the convolutions, in 22 cases primarily on the left, and in eight cases mostly on the right side.
Two types were differentiated. Type 1 brains had average weight, distinguished by a disturbed convolutional pattern. As a rule, the temporal gyri could not be differentiated. The convolutions did not pass in a sagittal, but in an oblique direction, from the base toward the superior temporal gyrus. The convolutions were interrupted by vertical passing sulci. In Type 2 brains, in addition to the above mentioned abnormalities of the temporal lobe, the configuration was abnormal. As a rule, these brains were smaller with a tendency to microencephaly, but without atrophy. In many cases, the weight decreased Nonschizophrenic controls (2) Brains with abnormal gross configuration (tendency to microencephaly and/or defective formation of the frontal region) or abnormalities of the temporal sulcogyral pattern: Normal gross configuration and cytoarchitectonic pattern n=16 to 1100-1150 g. Both frontal regions were deficiently formed. The temporal gyri were plump. The surface of the convolutions was smooth, and the normal fine relief could not be distinguished ( Figure 1 ). These macroscopical abnormalities were rather unspecific. The same form as Type 1 has also been described in other syndromes, i.e. in Down's syndrome or multiple congenital cerebral anornalies'P.
With regard to these anomalies of the convolution pattern, the development of the sulci and gyri is very interesting. The sulcogyral pattern of the lower temporal region appears in humans between the seventh and eight fetal month, the finer relief of the lower convolutions toward the end of pregnancy. In contrast, the parahippocampal gyrus with the entorhinal region at the medial base is formed at an earlier stage, approximately in the sixth fetal month, at the same time as the upper temporal regionlO,ll.
The determining factors in this study are the histological deviations of the cytoarchitecture in both precisely limited regions, as well in the allocortical rostral entorhinal region as in the proisocortical insular, in several cases only in the insular ( Table 1) . Here, we demonstrate the histological findings of a schizophrenic, partly hebephrenic patient. He died of heart failure as a result of an influenza-bronchitis at the age of 29. The case belongs to group 2A because of the gross deviations and the histological findings in both allocortical regions. Figure 2 shows the fifth step of a series through the left temporal lobe. The histological deviations of the cytoarchitecture are obvious in the rostral entorhinal region within the Figure 1 . The left hemisphere of Type 2, lateral aspect. The brain shows a disturbed sulcogyralpattern in the left temporal lobe and an abnormal configuration with a poorly formed frontal lobe parahippocampal gyrus. Layer II of this region is in central fields normally characterized by islands -in the medial part by one row -of medium sized to large polygonal nerve cells 12 (Figure 2ac,bc) . As a rule, this level was the main target of our investigation. When compared with the controls, the cytoarchitecture of this case was conspicuously disturbed. The number of nerve cells in the four upper layers Pre-a, Pre-{3, Pre-y and Pri-o ( Figure 2ac ) was considerably reduced. The layer II Pre-a appears to be composed of two rows, similar to a double row (Figure 2a ). At higher magnification, layer II Pre-a is composed of irregular, often grouped, small nerve cells, which are, in many places, located in two series, either side by side or one upon another. Displaced nerve cells in the layer III Pre-{3, which would belong to layer Pre-a, suggest a migration disorder. The nerve cells forming the heterotopias are often situated narrowly in groups; sometimes they cannot be differentiated. Many of them are reduced in volume ( Figure 2b ). Furthermore, in a definite sector of the ventral insular or claustrocortex-", the structural cytoarchitectural changes are accentuated. Compared with the controls, the number of pyramidal cells in layers II and III is reduced.
Discussion
Such malformations with emphasis on the upper layers, as in the entorhinal region, can only take place when the development of the cortex is disturbed shortly before completion of the migration. In the entorhinal area many criteria, first heterotopias in layer Pre-{3 unequivocally suggest a migration disturbance, but the genesis of the cytoarchitectural abnormalities in the ventral insular cortex does not seem to be obvious. Also, here, significant criteria suggest abnormal development. The deviations in the ventral insular cortex are systematically limited in the same sector. This, in addition to the absence of a gliosis, is distinctly contraindicative of an atrophy or hypoxic damage. The remaining nerve cells of the layers II and III were often small in size. Therefore, also in this region, we would propose a disturbance of the cortical development.
The best way to understand these findings would be to study the development of both regions. With help of the autoradiographic method with tritiated thyrnidin a more precise insight into the neural migration in rhesus monkeys was obtained 14 • 15 • In the medial ventricular wall of the fetal hemisphere, exists one part which can be called the matrix for the primordium of the archi-and periarchicortex on the parahippocampal region. The dorsal part of this wall :.. !"!ij···· .,::tf , . . . . , . , .'
., ..
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," t~s~. can be regarded as the matrix for the parahippocampal area or the entorhinal region; the ventral part for the hippocampus, It appears noteworthy that a defined localization in the dorsal part ofthe matrix is not only responsible for the limitation of the entorhinal region in the parahippocampal gyrus, but also for its upper layers. This dorsal region differentiates itself into the ventricular zone whose neurons are destined toward the deeper layers of the entorhinal area, and the subventricular zone, whose neurons compose later the I  : I  I  I  I  ,I  I  I  I  ,I  I I   I  II  I  I  I  II  I  I   I  I'  I '  I  I'  I I   I  I ,-I  I   I  ,I  I Modified according to Nowakowski and Rakic, 1981 upper layers. The young neurons migrate through the intermediate zone by passing previously generated neurons on their way to the superficialmost levels of the developing cortical plate (Figure 3 ). This is known as the inside-to-outside gradient, The 'prevalent mode' of this neuronal migration is determined by previously formed radial glial fibres, during which the young neurons lean on a glial fibre and pass upward toward the cortical plate 16 -18 • Also during the period of migration there are significant time differences: For the parahippocampal region 100 I'm/day, for the hippocampus a migration rate of approximately 151'm/day and the neocortex about 1151'm/day14, These results correlate well with the results of the neurogenesis of the hippocampus in human brains". The first signs of a primordium of the later hippocampus in the dorsomedial wall of the embryonic hemisphere can be observed at six weeks. Within seven weeks a definite cell lamina of the hippocampal formation can be detected'P, The primordium of the insular can also be seen in the second fetal month; toward the end of the third month, the first primordium of the entorhinal region and of the presubiculum can be detected, In the meantime, the insular part has grown deeper. The migratory movements ofthe human entorhinal region are complete by the end of the sixth month-", The formation of the neighbouring temporal isocortex and ofthe archicortex, the hippocampus, is completed later2 1 ,22. Thus, we have a very different development, spaceand time-wise, of the entorhinal region. This could be the explanation as to why the migratory disturbances in the group 2 occurred in this topically described area and we would propose a genetically induced malformation. However, one cannot exclude that other environmental circumstances, for instance a virus, could playa role during development.
In animal experiments with cytotoxic agents in pregnancy, abnormal architecture was found, similar to our own 23 ,24. Functionally, the entorhinal region occupies a central place of importance within the limbic system. The upper layers, preponderantly the second layer Pre-a, are the origin of the main afferent system, the perforant path to all parts of the hippocampus 25 -27 • Information, before being relayed over this tract into the hippocampus, converge in the entorhinal region from all sensoric regions and from the whole temporal lobe 28 ,29. Can these anatomical and functional disturbances be attributed to a well characterized type of schizophrenia? We tend to think of basic disturbances in terms of less conspicuous chronic schizophrenia with an early beginning. They may also occur in other schizophrenic forms, a further subject of studies.
